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Plug connector for connecting two conductors 

The present invention concerns a plug connector for connecting two conductors. The 
invention particularly concerns a plug connector for connecing two flat flex conductors. 
Overall it finds application where two conductors must be connected with one another by 
their conductive tracks, for example, in the automobile industry or in computer 
technology. 

Flat flex conductors are finding a continually broader field of application in many fields 

of technology, since higher current intensities can be achieved due to the width of the 

» 

conductive tracks and the larger conductor cross section associated therewith, and since 
the conductors, with a small height in space and. arranged in tracks next to one another, 
can be incorporated into other components. 

Due to the frequent use of ribbon conductors, the requirement has now arisen for 
connecting different ribbon conductors in a simple way, for example, for producing a 
cable harness, in order to be able also to bridge over longer distances. 

From DE 198 32 01 1 Al is disclosed a connection region for the detachable connection 
of two ribbon conductors, one of the conductors being wound around springs with contact 
curvatures provided in the housing, and the contact curvatures being pressed onto the 
conductive tracks of the other conductor. The introduction of the first conductor in the 
connection region, however, is complicated and time-consuming. 

The object of the present invention is thus to provide a plug connector that is simple to 
construct and simple to actuate, with which conductors, in particular, flat flex conductors 
can be joined together in a simple way. 

This object will be solved by a plug connector according to patent claim 1 . 
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According to the invention, for connecting two conductors, the plug connector has a first 
housing half, a second housing half, which can be locked with the first housing half from 
a prelocking position into a final locking position, and an electrically conductive clamp, 
which contacts the two conductors in the final locking position and connects them 
electrically with one another. In the present invention, the term "housing half does not 
limit the geometric shape to half Rather, each half can have any shape. 

Preferably, the conductors used are flat flex conductors. These usually have several 
conductive tracks running parallel to one another on a non-conducting flexible substrate. 

In a preferred embodiment, the clamp is U-shaped, wherein each of the two legs of the U- 
shaped clamp contact at least one conductor in their final locking position. The 
connection plate of the two legs of the clamp is preferably rigidly disposed in one of the 
two housing halves. 

The clamp is preferably disposed in a recess in one of the two housing halves, whereby 
the other housing half has a shoulder, which presses the conductors into the recess 
between the two legs of the clamp in final locking position. According to the invention, 
by actuating the second housing half, the latter is pressed in the direction of the first 
housing half from the prelocking position into the final locking position, by which means 
the conductor is shifted onto the clamp by the shoulder formed on the other housing half 
The conductors are pressed onto the legs. Preferably, each leg has a depression or a 
notch, into which the conductor or the conductors can be pressed. In this case, the ends of 
the conductors to be connected can be stripped of insulation, but they also can be 
surrounded by an insulator and pressed onto each leg on the depression or the notch. At 
their contact point in the insert, the legs can be created in such a way that they cut 
through an insulating sheath of the conductor, so that a prior removal of the insulating 
sheath is not necessary. 

Further, one housing half can have a rib, which presses one of the two conductors in a 
depression formed on the other housing half in the final locking position, by means of 
which a strain relief is formed for the conductor. Due to the locking of the housing halves 
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in the final locking position, in addition to the electrical connection of the two 
conductors, a strain relief can be formed in a simple way for the conductors. 

Preferably, each housing half has a rib and a depression, whereby the rib of each housing 
presses a conductor into the depression of the other housing, by means of which a strain 
relief is formed for both conductors which are to be connected. 

The rib formed on the housing halves can form a stop for both conductors 
simultaneously, which are inserted into the plug connector on the opposite-lying sides of 
the plug connector. 

In a preferred embodiment, the two conductors can be inserted into the plug connector far 
enough that they overlap over the clamp and that each leg of the clamp contacts both 
conductors in final locking position. Likewise, however, the conductors can be 
introduced only so far into the plug connector that the conductors do not overlap over the 
clamp and each leg of the clamp contacts only one conductor. 

In another embodiment, one of the housing halves can also be formed of two parts, 
wherein each part of this housing half can be locked individually with the other housing 
half in final locking position. When it is locked in final locking position, preferably each 
part of the housing half formed in two parts can press one conductor onto one leg of the 
clamp. Thus, any conductor can be connected with the clamp independently from the 
other conductor, by pressing the part of the housing half lying above the leg of the clamp 
in final locking position. 

Preferably, each leg of the clamp has a notch, in which at least one conductor is clamped 
in final locking position. Either one or two conductors are clamped in each leg of the 
clamp, depending on whether the two conductors overlap over the clamp. 

The leg, however, can also have two opposite-lying clamp arms, which are separated 
from one another by a notch. In another preferred embodiment, the clamp is a cutting 
clamp, so that the contact conductor pressed into the leg of the clamp is solidly clamped 
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and any insulation that may be present is stripped off, so that the clamp directly contacts 
the conductor. 

In addition, the plug connector can have cutting devices which separate the conductive 
tracks from one another in a conductor with several such tracks, when the second housing 
half is locked in final locking position. In this way, it is assured that the conductor 
insulation lying between the conductive tracks is totally disrupted if the conductive tracks 
are pressed onto the leg of the clamp. 

The invention will be described below in more detail below with reference to the 
appended drawings. Here: 

Fig. 1 shows a perspective view of a plug connector according to the invention, 
Fig. 2 shows a view onto the plug connector of Fig. 1, 
Fig. 3 shows a section along A-A of Fig. 2, 
Fig. 4 shows a section along C-C of Fig. 2, 
Fig. 5 shows a section along B-B of Fig. 2, 

Fig. 6 shows a perspective view of the second housing half from below, 
Fig. 7 shows a view onto the lower housing half with clamp, 

Fig. 8 shows a second embodiment of the plug connector according to the invention with 
a two-part second housing half, 

Fig. 9 shows a first embodiment of the electrically conducting clamp, 

Fig. 10 shows a second embodiment of the electrically conducting clamp, 

Fig. 1 1 shows a perspective view of the two-part second housing half fi"om below with 
the clamp of Fig. 9, and 
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Fig. 12 shows a section through the two-part housing half along a conductive track. 

Fig. 1 shows a plug connector 1, which has a first housing half 2 and a second housing 
half 3. The plug connector connects a conductor 4 with a conductor 5, In the embodiment 
shown, the conductors 4,5 are flat flex conductors with several conductive tracks 6. 

Fig. 2 shows the plug connector of Fig. 1 in a top view. 

Fig. 3 shows a section along A-A of Fig. 2. In this section, which is executed between 
two conductive tracks, it can be seen how the two conductors 4,5 are connected with the 
two housing halves 2,3. Each housing half has a rib 7, which projects into a recess 8 of 
the other housing half The two conductors 4,5 are each pressed into the recess 8 by the 
rib 7 and thus are attached between the two housing halves 2,3. A strain relief for both 
conductors 4,5 is simultaneously formed by this arrangement. 

Fig. 4 shows a section along a conductive track through the plug connector 1 along the 
section line C-C, wherein the two housing halves 2, 3 lie in final locking position. One of 
the conductors 4, coming from the left in Fig. 4, runs over the rib 7, and further over an 
electrically conducting clamp 9, which is described in more detail in Figs. 9 and 10. 

As shown in Fig. 9, the clamp 9 is U-shaped and has two legs 10, 1 1 . In the embodiment 
shown in Fig. 4, the clamp 9 is disposed in a recess 12 in the second housing half 3. The 
first housing half 2 has a shoulder 13, which presses the conductor between the two legs 
10, 1 1 in the direction of the second housing half 3, As can be seen in Fig. 9, each of the 
two legs 10, 1 1 has a notch 14, into which the conductor is pressed by its conductive 
track 6. The leg 10,1 1 with its notch 14 can be designed in such a way that the sides 15 of 
the leg facing one another form a cutting surface, so that any insulation that may be 
present on the conductive track 6 is stripped. The notch 14 is V-shaped and tapers 
downward, so that the conductive track 6 is clamped in notch 14. 

Fig. 10 shows a second embodiment according to the invention of a conducting clamp 9*, 
which can be used. The two legs 10', 1 1' are formed here as two opposite-lying clamp 
arms 16, 17, which are themselves also U-shaped. On the opposite-lying ends of the 
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clamp arms 16, 17, the latter are formed in relief, so that an essentially V-shaped notch is 
formed between the two clamp arms 16, 17. At the ends 18 of the clamp arms, the latter 
have a rounded part, in which the conductor or the conductors is (are) held in place. 

The legs 10, 1 1 or 10', 1 1' of Figs. 9 and 10 are connected together each time via a 
crossbrace 20, with which, for example, the clamp can be held in place in one housing 
half 

In the embodiment shown in Fig. 4, the conductor 4 runs in from the left, passing over rib 
7 of the housing half 3 and over the clamp 9 up to the rib of the housing half 2, which 
forms simultaneously a stop 21 for the conductor 4, Likewise, the conductor 5 runs in 
from the right in Fig. 4, passing over rib 7 of the housing half 2, over the clamp 9 up to 
the rib 7 of the second housing half 3, serving as stop 22. In the embodiment shown, the 
conductors lie on top of one another over clamp 9. 

A section B-B through the plug connector shown in Fig. 2 is shown in Fig. 5. As shown 
in Figs. 1 and 2, the second housing half has grooves 23, which cooperate with first 
blocking shoulders 24 or second blocking shoulders 25 formed on the first housing half, 
in order to lock the two housing halves 2,3 with one another. The blocking shoulder 24 
holds the first housing half 2 in the grooves 23 in the prelocking position, while the 
blocking shoulders 25 hold the second housing half 3 in place in the final locking 
position at catch shoulders 26, which are disposed on the second housing half 3. 

As can be recognized, among other things, in Fig. 5, the prelocking and final locking 
positions are achieved by means of the different lengths and positions of the first 
blocking shoulder 24 and the second blocking shoulder 25. In the prelocking position, the 
first blocking shoulder 24 lies with its beveled end 27 at the incline 38. Due to the slight 
spring-loaded formation of the first blocking shoulder 24, the first housing half 2 can be 
pressed from the prelocking position into the final locking position. 

The first housing half 2 with its bottom side, which is pressed onto the second housing 
half 3, is shown in Fig. 6. On this bottom side can be recognized the rib 7 as well as the 
recess 8, which are disposed for the strain relief of the two conductors. For guiding the 
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two conductors in the plug connector, the first housing half 2 has channels 28 in the 
direction of the conductors, in which the projections 29 of the second housing 3 engage, 
so as to produce a lateral guide for the conductors 4, 5. At the level of the conductive 
tracks, the first housing half also has raised pieces 30, which deform the conductive 
tracks in such a way that the conductive track 6, as illustrated in Fig. 9, is pressed into the 
legs 10, 11 of clamp 9. 

The second housing half 3 is shown in Fig. 7 in a top view, wherein four clamps 9 lie in 
the recess 12 in the embodiment shown. In addition, grooves 23a are shown, in which 
engage the first blocking shoulders 24 of the first housing half 2, and which define the 
prelocking position. Likewise, the grooves 23b are shown, in which engage the second 
blocking shoulders 25. In addition, the rib 7 and the recess 8 for the strain relief are 
shown. 

In Fig. 8, a second embodiment according to the invention is shown, wherein the first 
housing half 2 is formed of two parts. The first part 2a of the housing half can be brought 
into the final locking position independently from the second part 2b of the housing half 
The first part of the housing half each time lies over one of the two legs 10, 1 1 of clamp 
9, while the other part of the housing half 2 lies over the other leg of clamp 9. In the 
embodiment shown, each part 2a, 2b of the housing half has first and second blocking 
shoulders 24 and 25 for the prelocking and final locking positions. 

In the preferred embodiment shown in Fig. 8, the two conductors 4, 5 do not lie over the 
(not shown) clamp 9 in an overlapping manner, so that when each part 2a, 2b of the 
housing half is locked, only one conductor is pressed each time into clamp 9. In a 
preferred embodiment, in the case of the two-part first housing half, the clamp shown in 
Fig. 10 is used, which has two clamp arms 16, 17 for each conductor 4, 5. The clamp 
shown in Fig. 9, however, can also be used equally well for the embodiment of Fig. 8. 

The two-part first housing half 2a, 2b is shown from below in Fig. 1 1, wherein clamps 9' 
are put in place for two conductive tracks 6 of conductor 5. Likewise, the raised pieces 30 
are shown, which press the conductive tracks 6 into the rounded parts 19 of clamp 9'. In 
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addition, the first and second blocking shoulders 24 and 25 for locking in the prelocking 
or final locking position are shown disposed laterally on opposite-lying ends of the first 
housing. As can be recognized, the insulation is stripped from the ends of conductor 5, so 
that the conductive track 6 stripped of insulation is pressed between the two clamp arms 
16, 17 of Fig. 10. By locking each housing part 2a, 2b in final locking position, the 
conductive tracks 6 of each conductor 4,5 are connected each time with a leg 10, 11* of 
clamp 9'. 

The clamp 9 shown in Fig. 9, however, can also be used equally well in the case of the 
two-part embodiment of the first housing half 2, which is shown in Fig. 11, and the 
conductors can overlap. The conductive tracks of the [. . .] in Figs. 8 and 1 1 to 12 can also 
be used equally well without being stripped of insulation. The clamps are then created 
such that they cut through the insulator of the flat flex conductor. 

Both embodiments of the clamps can thus be used — ^with conductive tracks either 
stripped of insulation or not so stripped. 

A section through the embodiment of the plug connector of Fig. 8 is shown in Fig. 12. As 
shown in Fig. 12, the housing part 2b is locked in final locking position, while the 
housing part 2a lies in prelocking position. Each housing part 2a, 2b has a stop 3 1, up to 
which the conductor 4 or 5, respectively, can be inserted into plug connector 1. In 
addition, it can be seen how the shoulder 13 presses the conductor in the direction of 
clamp 9\ whereby the conductors 4, 5 each contact a leg 10, 1 1 of clamp 9 or 9', 
respectively. 

In sunmiary, it is established that two conductors can be connected in a simple way with 
the plug connector according to the invention. The geometry of the housing halves as 
well as the clamps can also be designed in other ways, just as long as the clamp connects 
the two conductors 4, 5 with one another in final locking position, so that the electrical 
contacting between conductors 4, 5 is assured. 



* 10', ir ?— Translator's note 
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